We undertook a three-month prospective cohort study of critically ill adult patients referred to the Intensive Care Units (ICUs) of public hospitals in metropolitan Melbourne and Geelong, Victoria. The aim was to ascertain the prevalence and immediate consequences of "refused" admission amongst patients appropriately referred to the ICU of first choice.
The balance of resource availability and appropriateness of admission influence access of critically ill patients to intensive care units (ICU) [1] [2] [3] . Access may be denied because of inadequate resources or insufficient clinical indications. For example, ICU admission is inappropriate when intensive care is unnecessary-the patient is "too well", or when lifesupport therapy is futile -the patient is "too sick". Admission of these patients is inappropriate because it may restrict access by others who will benefit 3 .
ICU admission may also be inappropriate when the necessary diagnostic or therapeutic interventions are not available at the primary hospital. In this situation it is more appropriate to transfer the patient to another institution that does provide the required services. Although inter-hospital transfer is a complex procedure, requiring dedicated equipment and qualified personnel 4 , the risks [4] [5] [6] are usually outweighed by the benefits of definitive care. Examples include inter-hospital transfer of seriously ill patients requiring specialized trauma 7 , cardiac 8 , or paediatric care 9 .
Unfortunately some critically ill patients, who satisfy the criteria for ICU admission, cannot be accommodated in the ICU of first choice because of limited resources (i.e. insufficient staff or bed availability) 1-3 . This triage decision may be defined as a refusal of appropriate admission to an Intensive Care Unit (RAATI.) Depending upon the clinical scenario, a number of other management strategies may be considered in an attempt to gain access to intensive care. These options include (a) premature discharge of another (low acuity) ICU patient, (b) deferral of an elective (e.g. major surgical) admission, (c) prolonged stay in the Emergency Department or Operating Theatre until additional ICU staff is available, or (d) acute inter-hospital transfer (AIHT) to another (second-choice) hospital.
The inability to admit critically ill patients in a timely manner as a consequence of limited resources may be considered as a system failure that creates an otherwise unnecessary delay in definitive care. An inter-hospital transfer under these circumstances also exposes the critically ill patient to an otherwise unnecessary risk [4] [5] [6] . In Australian hospitals, the role of patient triage falls to the on-duty intensive care specialist (intensivist) who acts as the "gate-keeper" 2 and prevents the inappropriate use of limited and expensive intensive care resources.
The Victorian Department of Human Services REFUSED ICU ADMISSION (DHS) maintains records of critically ill patients undergoing AIHT, as part of a compulsory dataset submitted by the state's public hospitals. These records revealed that for the two (financial) years 1998-2000 there were 3031 AIHT 1 -an average of 4.1 per day. However 85% were appropriate transfers (classified as service unavailable), and only 15% (0.6 AIHT per day) because of resource limitations (ICU bed unavailable.) This does not include AIHT of public patients to a private hospital ICU 1 . In addition, this data is collected retrospectively by healthinformation managers at the receiving hospital, without full knowledge of the clinical status of the patient or the bed status of the sending hospital, at the time of transfer. Therefore it is possible that the DHS dataset underestimates the true incidence of AIHT 1 and RAATI. The desire for more accurate data was the impetus for the Australian and New Zealand Intensive Care Society (ANZICS) Victorian Regional Committee to undertake a prospective audit. The aims were to identify the incidence of, the reason for, and the triage outcome of RAATI for adults in metropolitan Melbourne.
METHODOLOGY
Between August 1, 1999 and October 31, 1999 all adult public hospital ICUs in metropolitan Melbourne and Geelong were asked to collect prospective data regarding all RAATI decisions by the attending ICU medical team.
All adult patients (>16 years) who were referred to and met the criteria for, intensive care admission, but for whom those services and/or resources could not be provided by that hospital at that particular time were included. Variables recorded (see Table 1 for definitions) included date/time of referral, patient age, provisional diagnosis, clinical support required, referral source, reason for "refusal" and the triage outcome following the "refusal". Referrals were classified as "internal" or "external" depending upon whether they originated within or from outside of the "refusing" hospital. Patient identifiers (name, medical record number, etc.) were removed prior to data submission. Data on total admissions was also collected. Final patient outcome data and the incidence of premature ICU discharge were not recorded.
Records were excluded from analysis if the ICU admission was inappropriate (e.g. severe irreversible disease) or unnecessary (e.g. low-risk patient), or inter-hospital transfer was required for specialist, diagnostic or therapeutic services not available at that hospital.
Hospital data were submitted to the data coordinator (GJD) for analysis. De-identified data made it difficult to exclude all duplicate RAATI recordspatients who were referred to and "refused" by more than one hospital. However, by cross checking using the date and source of referral and each subject's age and diagnosis, it was possible to identify some, if not all, duplicates.
Definitions were circulated and agreed upon prior to the data collection period. Approval for data collection and submission was sought through each hospital's ICU Director. Ethics Committee approval was deemed unnecessary by all hospitals involved due to the absence of patient and hospital identification and the observational nature of the audit. Participation of each hospital was voluntary. The author's role was that of data coordinator which included study design and implementation, and the collation and analysis of the data.
RESULTS
Ten out of a total of 12 public hospitals (with adult ICU services) collected data. These ten hospitals accounted for 94% of all adult ICU admissions in metropolitan Melbourne and Geelong during that year 10 . Two hospitals experienced difficulty with data collection and did not submit.
During the three-month period there were 3,004 adult ICU admissions to the ten hospitals included in the study, and all hospitals identified and submitted data on RAATIs. A total of 317 records were received for analysis. Thirty-five records (11%) were excluded for the following reasons: 5 patients had been identified as clinically inappropriate for admission; 6 patients required services not available at that hospital; 7 paediatric patients were excluded on age criterion; and 17 records were presumed to be duplicates of the same patient by different hospitals (based on the criteria above.)
A total of 282 critically ill patients were unable to be admitted to the ICU of first choice (i.e. RAATI) during the study period, giving an incidence of 3.1 per day, and a prevalence of 9.4% for critically ill adults referred to public hospital ICUs in the metropolitan area. RAATI rates for individual hospitals ranged from 0.5 to 3.0 per week (inter-quartile range=1.9-2.7), and 5% to 38% of ICU referrals (inter-quartile range=8%-17%.) Tables 2 and 3 summarize the data for the source of referral and the reason for refusal.
Two hundred and twenty-eight of the referrals (80%) were classified as internal and the immediate triage outcome is shown in Table 4 . Of the 54 external referrals it is known that at least 25 (43%) resulted in an AIHT. At least 160 patients (57% of all RAATI) underwent an AIHT and admission to another ICU-a rate of 1.7 AIHT per day. It was the single most frequent triage outcome in all hospitals (interquartile range=38%-89%) except one. Common diagnoses and therapies required by patients undergoing an AIHT (following an internal RAATI) are listed in Table 5 and 6, respectively. We were unable to identify how many of the 82 patients (29%) recorded as admission to a (general) ward or outcome unspecified were subsequently admitted to ICU and how many never received treatment in a designated ICU.
DISCUSSION
During the 92 days of this survey the majority of critically ill patients (91%) were admitted to the ICU of first choice. Nevertheless, all participating hospitals reported RAATI, and a total of 282 critically ill patients (or 9.4% of total demand) were unable to be admitted to the ICU of first choice. Eighty per cent of referrals (resulting in RAATI) were internal referrals. The reason for the "refusal" was evenly divided between insufficient ICU beds (46%) and insufficient nursing staff to "open" available beds (52%). The single most common triage outcome following a RAATI was AIHT (57%). AIHT may be considered as an astute and appropriate administrative strategy to maximize the use of limited and expensive intensive care resources within a geographical region. However, AIHT has been shown to increase morbidity 4,5 , length of stay 6 and mortality-risk 4 4, 5 and the delay in admission to an ICU 12 .
Other RAATI outcomes may also be associated with an increase in mortality-risk 13 . This data suggests that RAATI and AIHT are management "options" that increase patient-risk without any proven benefit. The rates of RAATI (3.1 per day) and AIHT (1.7 per day) in this survey were higher than that previously identified 1, 10, 14 . An increase due to seasonal variation, or a decrease due to under-reporting (e.g. missed data due to the complexities of continuous data collection and non-submitting hospitals), is possible. Interrogation of the DHS AIHT dataset for the corresponding time-period (personal communication), revealed a 15% seasonal increase in AIHT, and that the two non-submitting hospitals accounted for 17% of (1998-2000) metropolitan AIHTs. Therefore it is likely that these two opposing sources of bias were of equal magnitude.
For the same time-period as this survey, the DHS dataset classified a total of 135 AIHTs as service unavailable, and 65 (0.7 per day) as ICU bed unavailable (personal communication.) During 1999-2000 the transfer of public patients to private hospital ICUs -not included in the DHS dataset -accounted for at least 0.75 AIHT per day 1 . The cumulative rate (1.45 AIHT per day) is close to our observed rate.
We did not record admission criteria for all ICU admissions and cannot exclude the possibility of overreporting of RAATI and/or inadequate admission policies 3, 13 . However all ICUs were staffed by experienced intensivists 2 . Furthermore, those patients undergoing AIHT were declared appropriate for ICU admission by at least two intensivists at different hospitals (cf. Tables 5 & 6) and the diagnostic and therapeutic services required were within the capabilities of each hospital.
Approximately one-half of the "refusals" occurred because of a lack of nursing staff, even though the physical facilities (beds) existed. This represents less than 5% of the total ICU workload. Therefore it is possible that a similar increase in nursing staff budgets, together with the flexible staffing to match the fluctuating demand, may significantly reduce (although not eliminate) the incidence of RAATI 1 . Given the high cost of intensive care services, and the unpredictable peaks in intensive care demand, it is unlikely that sufficient resources can be provided to completely eliminate RAATI at every hospital 15 . Regional integration and communication are crucial to the provision of intensive care services. The financial benefits of resource limitation (e.g. restricted intensive care expenditure) must be weighed against the financial and quality of care "costs" associated with RAATI and its consequences. Additional funding directed towards ICU services is a decision that must involve the community and governments, as well as health service administrators.
RAATI may be dismissed as an internal administrative issue relating to the internal distribution of limited resources. However, because it is widespread and impacts on many high-risk patients it should be considered as a substantive global issue, and as a potentially useful resource and performance indicator for intensive care services-a measure of the ability of the institution or region to cope with its service demand. As such, continuous and comprehensive (RAATI) data collection will assist hospitals and governments more accurately determine community needs and direct resources more equitably. Although the incidence of AIHT varied across institutions it is the most frequent and unambiguous RAATI outcome, and therefore it may be a useful surrogate indicator of total RAATI rates.
In conclusion we found RAATI and AIHT to be events that occur in all hospitals, more frequent than previously identified. Their frequency and potential for adverse effects on patient outcome support their utility as resource and performance indicators for local and regional intensive care services.
